The aim of this work was determine the sorption isotherms in roasted beans of specialty coffee at temperatures of 25, 30 and 40 °C and 
Introduction
Coffee beans are a highly hygroscopic matrix and could readily take up moisture when exposed to the environment during storage [8] , this condition may affect the coffee bean freshness. For proper handling of roasted coffee beans, it is necessary to know, among other properties, the water sorption isotherms, which describe the relationship between the equilibrium moisture content and the water activity at constant temperature and pressure [2] . There are many sorption models proposed in literature to represent the water sorption in foods [16] , some models are empirical or semi-empirical equations. Due to the complex in the food matrices, there are not a unique model to describe entirely of the agri-food products [3] ; therefore, is necessary to validate from experimental data the best model for both the material and the air conditions.
The objective of this work was to determine and model the moisture isotherms of roasted coffee beans at temperatures of 25, 30 and 40 °C and water activities between 0.1 and 0.8 using the dynamic dew point method.
Materials and Methods

Coffee samples
Nine samples of wet processed coffee (Coffea arabica L.) from Huila region (Colombia) were sensory analyzed to SCAA (Specialty Coffee Association of America) methodology in the South Colombian Coffee Research Center (CESURCAFÉ) by four experts panelists [12] . The coffee beans were roasted in a laboratory equipment (TC-150R,Quantik, Colombia).
Experimental determination of the sorption isotherms
Sorption isotherms were determined at water activities between 0.1 and 0.8 and temperatures of 25, 30 and 40 °C by the dynamic dew point method (DDI). The measurements were carried out in a Vapor Sorption Analizer (VSA Aqualab Decagon Device, Inc. Pullman, WA) at water-activity intervals of 0.01 and 0.05 for adsorption and desorption, respectively, and a flow rate of 100 ml·min -1 .
Modeling sorption isotherms
The sorption isotherms of roasted coffee beans were represented mathematically using the 12 models shown in Table 1 , where Xe is the equilibrium moisture content (kg·kg -1 , dry basis), aw is the water activity, K, C, C0 and K0 are GAB model parameters, Hm is the monolayer sorption heat (kJ·mol -1 ), Hn is the multilayer sorption heat (kJ·mol -1 ), is the evaporation enthalpy of water (kJ·mol -1 ), T is the absolute temperature (K), R is the universal gas constant (kJ·mol -1 ·K -1 ) and bi are empirical model parameters. 
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*It has been considered that the parameters of the empirical equations have a linear dependence with the temperature (biTabs+bi.1). ST 
Parameter estimation and statistical analysis
The tool Curve Fitting of Matlab® R2017b (The MathWorks Inc., Natick, MA, USA) was used to identify the model parameters and calculate the 95% confidence intervals of parameters. The adjusted determination coefficient (R 2 adj) and the root mean square error (RMSE) were used as goodness-of-fit statistics.
Determination of the net isosteric heat of sorption
Sorption heats were calculated through the direct use of moisture sorption isotherms by applying the Clausius-Clapeyron equation (15) . Estimations of net isosteric heat of sorption have been found in literature integrating Equation (15) between two temperatures (Eq. (16)). It is reported in literature that Riedel equation (17) adequately describes the influence of temperature on water activity. By combining Equations (16) and (17), another expression to estimate net isosteric heat of sorption may be considered (Eq. (18)) [7] .
When Ar, Br are constants of the riedel equation and Cr being Ar·R.
Results and Discussion
The Table 2 presents the four mathematical models with the best fit of the experimental data, considering the effect of temperature; the Weibull model could be considered the which best represent experimental data, since reached high value of the R [4] . The type III Isotherms obtained for roasted coffee beans, could be due to Maillard reactions in the roasting coffee process.
Fig 1. Experimentals Sorptiom Isotherms in roasted coffee beans at 25°C, 30°C y 40°
Net isosteric heat of sorption (qsn)
The Table 3 presents the parameters and the fit coefficients for Riedel equation in the net isosteric heat of sorption estimated for roasted coffee beans. The results showed that the Riedel model not provide a good fit; besides this, in the Figure 2 showed just a similar trend but not a good fit. 
Conclusions
The equilibrium moisture content increases when temperature increases at constant water activity. The Weibull model was considered the best equation for describing sorption isotherms of roasted coffee beans. The isotherms behaved in a way typical of food rich in soluble components. The net isosteric heat of sorption increases with increments of equilibrium moisture content, indicating a strong bond energy. The trends of the sorption isotherms were similar to those reported for roasted coffee beans of others cultivars.
